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1.0 INTRODUCTION 

This Riuarian Reclamation Summarv Reuort 1994 Through 2002 has been completed by Emerald Creek Garnet, 
LTD (ECG) at the request of the US Environmental Protection Agency (EPA). EPA personnel have requested a 
written review of ECGs reclamation activities as a means of assessing ECGs potential to complete proposed 
reclamation activities in new permit areas currently under permit review. This report summarizes ECG's 
reclamation activities in four mining areas, Section 3 I ,  Parcel 46, Permit 288, and Permit 296. This report is a 
compilation of annual reclamation progress reports that have been submitted to the US Army Corps of Engineers 
(COE) and Idaho Department of Lands (IDL). 

Emerald Creek Garnet Milling Company was acquired by Western Garnet Lnternational, LTD in 1991. A new 
management team started operation as Emerald Creek Garnef LTD in 1992. ECG continued mining existing 
permit areas in Emerald and Carpenter basins through 1992, 1993, and 1994. Riparian reclamation designs, 
including wetlands and stream channels, were completed in 1993 with COE approval and implemented in existing 
mining areas in 1994. These mining areas include, Section 3 1, Parcel 46, and Permit 296. See Figure 1 for a 
vicinity map. 

ECG received a COE 404 permit in 1994 to mine additional wetlands in Emerald and Carpenter basins, including 
Dredge Mining Permit (DMP) 288, among others. The 404 permit authorized reclamation design specifications 
for wetlands, floodplains, and stream channels. These are outlined in Section 2.0. 

The four mining areas discussed in sections 4 through 7 (Figure 2) have been selected for discussion in this report 
because they typify the diversity of reclamation ECG is completing, and because they represent the oldest 
reclamation and, thus, the longest period of reclamation monitoring. Other mining areas have been reclaimed. 
They are not discussed in this report for the sake of conciseness and brevity, and because the information they 
provide would be redundant. 

This report documents that the reclamation ECC has completed has been successful in full measure. All 
performance standards established as a means of evaluating success have been satisfied over a brief monitoring 
period. In fact, ECG has received three mining reclamation awards since acquiring the property. The awards were 
given in for "excellence in final reclamation" by US Forest Service, US Bureau of Land Management, Idaho 
Department of Lands, Idaho Department of Water Resources, and Idaho Fish and Game. The awards were for 
Parcel 46 in 1995, Section 31 in 1996, and Permit 288 in 1998. 
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FIGURE 2: MINING AREAS 
RECLAMATION SUMMARY REPORT 
EMERALD CREEK GARNET, LTD. 



2.0 RECLAMATION DESIGN SPECIFICATIONS AND PERFORMANCE STANDARDS 

Reclamation design specifications used by ECG are detailed in Section 6.2 ofEnvironmenta1 Assessment For 
Section 404 Permit ADDlication Within Emerald And Camenter Basins (April 4, 1994) (EA). Design 
specifications are used as guidelines for all reclamation activities, including those mining areas acquired by ECG at 
the time of purchase, prior to the 1994 COE permit. 

2.1 Design Specifications 

In a nutshell, design specifications pertain to floodplain regrading, stream channel construction, and revegetation 
using seed mixes, nursery stock, and transplanted stock. The aim of the design specifications IS to create a 
restored channel suitable as cutthroat trout habitat, and create a diverse "blueprint" fiom which a complex 
riparian corridor will quickly re-establish and function in conjunction with on-going basin-wide logging and road 
building activities. 

2.1.1 Floodplain Regrading 

Pre-mining cross sections of the floodplain were surveyed as a basis for post-mining floodplain restoration. The 
floodplain is regraded to pre-mining elevations and extent, except where additional wetlands are created. In this 
case the post-mining floodplain has a greater extent. The floodplain gIadient is the same as the pre-mined state. 
The floodplain is designed in conjunction with new channel depth so that a 2-year flood event will ovevtop the 
hank and inundate portions of the floodplain Overtopping with a 2+ year event provides the necessary 
hydrology for wetland development. Side channels are occasionally excavated in floodplains to convey water to 
wide expanses of floodplain. The side channels also provide wetland hydrology along their saturated fringe and 
when they are overtopped by 2+ year flood events. 

2.1.2 Stream Channel Construction 

During COE permitting, all channels were assessed to determine their gradient, sinuosity, length, and 
poo1:riffle:glide ratios. Channels are restored to a specific gradient, length, and sinuosity, providing a new channel 
that is similar to the pre-mined channel in some area?. In other areas, new channels have a reduced length, less 
sinuosity, and a steeper gradient than the pre-mined channel. This improves the poo1:riffle:glide ratios, and 
provides better quality habitat for cutthroat trout. 

Once a floodplain is restored and seeded, a new channel centerline is located and surveyed. A channel excavation 
plan is completed based on channel dimensions specified in the EA. Based on hasin modeling, the new channel 
cross section is sized to provide a 3 inch depth of water at base flow, and to overtop the bank at a 2+ year flow. 
The channel is excavated in a trapezoidal fashion with a constant bottom width, constant bank slopes, constant 
top width, and variable depth. Control structures are placed in the channel bottom for every foot of elevation 
gain, and 5 to 7 pieces of large woody debris per 100 feet of channel are anchored into the bank for in-stream 
habitat structure. Water is flow ramped into the new channel over a 24-hour period during base flow periods. 



The trapezoidal channel is immature until channel forming flood events occur. These events create local scour 
and deposition, and the new channel develops habitat types, including pools, riffles, glides, scour holes, side bars, 
point bars, and side channels. Channel forming events are crucial to the maturation of the restored channel. 

2.1.3 Revegetation 

The EA calls for 3 types of revegetation, seed mixes, planted woody stock, and transplanted woody stock. Three 
seed mixes are used, a wetland top-of-bank mix, a wetland pasture mix, and an upland pasture/erosion control nix.  
These mixes all provide rapid establishment of groundcover to minimize surface erosion. They also provide a 
variety of native and endemic species that are found in wetlands and floodplains, and that provide forage for 
cattle. 

Woody stock is used to stabilize new stream channels, to restore scrub-shrub habitats, and to provide wildlife 
corridors across riparian areas. Transplanted stock, primarily alder, is placed at the water's edge once restored 
channels have been wetted. Willow slips, and 10 and 20 cubic inch nursery stock are planted in top-of-hank 
positions and across the floodplain. 

2.2 Performance Standards 

Performance standards are evaluated for a 5-year or longer period following the completion ofreclamation in a 
permit area, or a portion of the permit area. Unique performance standards were developed in the EA for wetland 
hydrologic support, wetland planting, and stream channel re-establishment. 

2.2.1 Wetland Hydrologic Support Standards 

The following performance standards were developed in the EA as ameans of assessing hydrology of the shrub, 
emergent, and pasture wetlands. 
* 

- 
Direct observation of surface inundation and/or saturated soils during May and November monitoring for the 
5 year monitoring period; 
Observation of indicators of soil saturation and inundation during all monitoring for the 5 year period. 

2.2.2 Wetland Planting Standards 

The following performance standards were developed in the EA for monitoring shrub-emergent and pasture 
wetlands. 
* 
* 
* 

Establish at least 80 percent aerial cover in all layers at the end of 5 years; 
Establish at least 3 shrub species and 5 ground layer species in the wetland at the end of 5 years; 
Maintain at least 50 percent survival of planted trees where wildlife corridors are designated at the end of 5 
years; and 
Allow natural recruitment of desirable wetland species to be included as cover and as species diversity during 
long-term monitoring. 
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2.2.3 Stream Channel Re-establishment Standards 

The following performance standards were developed in the EA for monitoring the re-establishment, 
stabilization, and habitat components of the restored stream channels. - Vegetation hetween toe of hank and top of bank shows increases in percent cover, and shall have at least 80 

percent aerial cover, composed of 90 percent grasses and 10 percent shrubs; 
Bank stability shows increases in stability due to root mass development on 90 percent of the bank, bank 
erosion on less than 10 percent of the bank, and sloughing on less than 5 percent of the bank. 
Habitat types within the restored channel shall occur with a similar frequency as the pre-mining condition, or 
a decrease in the poo1:riffle ratio toward 1: 1 to improve fish habitat; 
Spawning gravels within the channel are accessible during spring for cutthroat trout spawning; 
Pools within the restored channel shall maintain a 12 to 36 inch depth; 
Substrate within the restored channel segregates into size classes typically associated with each habitat type; 
Instream cover, i.e., large woody debris, overhanging bank vegetation, and large boulders show incremental 
increases in creating microhabitat features within the habitat types; 
Quantity of stream flow shall remain constant over entire length of  the restored channel; 
Restored channel establishes a dynamic equilibrium hetween erosion and deposition within the channel; 
Overall channel gradient would be similar to or modified slightly to improve fish habitat when compared to 
pre-mining conditions; and 
Restored channel length would be similar to the pre-mined condition. Reduced stream lengths may occur 
when steep gradients are required for preferred fish habitat types, or for the creation of buffer zones between 
roads and channel meanders. 

- - 
- 
* 
* - 

Performance standards are assessed annually at permanent data plots. Vegetative data plots for wetland and 
riparian plant communities are 0.01-acre circular plots. Plants within the data plots are identified and aerial 
cover is determined for each species by ocular estimate. Photographs are taken at all vegetative data plots. Data 
plots for stream habitat are 200-foot long reaches. Each reach is paced in the stream, each habitat type is 
identified and numerous measurements taken to determine pool:rif€le:glide ratios and cover availability. 

3.0 HYDROLOGIC EVENTS 1995 THROUGH 2002 

High flow periods are essential elements for the formation of reclaimed wetlands, and for in-channel habitat 
development. High flow events exceeding a 2-year flow overtop stream banks and provide long-term inundation 
to accessible floodplain areas. High flow periods exceeding a 10-year flow create scour and deposition in the 
reclaimed channels, leading to the development of pool, riffle, and glide habitat as well as scour holes and bars. 
High flow periods occurring over time are essential for the maturation of wetland habitats and stream channel 
diversification. 

As shown in Table 2, the following annual high flow events have occurred in the St. Maries River basin since 
reclamation started. Graphs for these events are found in Appendix A. Scientific Applications International 
Corporation (SAIC) modeled the St. Maries River gage near Santa to determine flows for 2-year to 100-year 
events. 

Table 2: High Flow Events 1995 Through 2002 

....______....__... 

..................... 

approximat+ 7,400 cfs IO-year, < 25year 

Although the tributaries associated with the reclaimed areas have lower flows than those recorded at the gage on 
the St. Maries River near Santa, they experienced the same general flood event, approximately 12 hours sooner. 



Thus, the reclaimed areas accessible to a 2-year flood flow experienced wetland hydrology in all years except 
1998 and 2001. The reclaimed stream channels had channel forming flood events in 1996 and 2002. 

4.0 SECTION 31 RECLAMATION 

This section looks in detail at the reclamation efforts on Section 3 1, in West Fork Emerald Basin. Baseline 
information, design specifications, reclamation chronology, reclamation monitoring review, and the post-mining 
landscape are all examined. 

4.1 Pre-mining Baseline 

Section 3 1 is a 37-acre riparian area that was mined prior to ECG's acquisition ofthe property. This area was 
"high-graded", leaving garnet reserves in the ground and leaving the West Fork Emerald Creek in a man-made 
channel along the lefl toe-of-slope. Aerial photographs 6om 1955 suggest most ofthe mined area was a scrub- 
shrub riparian corridor. Existing riparian shrub communities upstream are either 1) hydrophytic dominated by 
alder, sedge, and canarygrass, or 2) non-hydrophytic dominated by snowberry, thimbleberry, canarygrass, and 
redtop. Community 2 was probably forested prior to logging between 19 10 and 1925. 

The extent of wetlands prior to mining is not known. Similar landscape positions in this and other drainages have 
riparian corridors varying in wetland extent from 30 percent to 70 percent. Based on the valley bottom gradient 
and Rasgen typing, the pre-mining stream channel varied from level and sinuous to moderately steep and 
relatively narrow. The channel was dominated by a cobble/gravel substrate and was heavily shaded. 

Section 3 1 was divided into 5 areas for mining and reclamation purposes. Areas A, B, and C had the remaining 
reserves mined, and a new stream chamellfloodplain comdor was constructed. Areas D and E did not have 
sufficient reserves left to pay for mining. These two areas remain in their pre-purchase condition. 

4.2 Design Specifications 

A new stream channel was designed and constructed in Areas A, B and C. The West Fork has a 7-day low flow 
(Q7L2) of 1.8 cfs, and an average flood flow (QlF2) of 120 cfs. Based on these flows a channel cross section of 
1.65 feet deep, 5.5 feet bottom width, and 3: 1 sideslopes was constructed. The bottom width allows a minimum 
of 3 inches ofwater depth during low flow. The channel depth allows a 2-year flood flow to overtop the bank 
and provide wetland hydrology to the floodplain. Areas A and C were Constructed with a sinuosity of 1.4 and a 
gradient of 2.0%. Area B was constructed with a sinuosity of 1.2 and a gradient of 2.4%. 

The floodplain was regraded to be accessible to a 2+ year flood flow. The floodplain was reconstructed to occupy 
approximately 50 percent of the mined area. Once the channel was constructed and wetted, the top-of-bank and 
adjacent floodplains were seeded with the wetland top-of-bank seed mix. The seed mix is composed of the 
following plants. 

Table 3: Top-of-bank Seed Mix 

Scientific Name 

................... 
Agrosris .stolonifera 

The seed mix was applied at a rate of 24-30 pounds per acre. Shrubs from the abandoned channel were then 
transplanted along the new top-of-bank. River alder is the dominate transplant; red-osier dogwood, willow, and 
mountain ash were also transplanted. Nursery stock was hand planted at a later date. 
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4.3 Chronology of Reclamation Activities 

Reclamation proceeded in the following sequence in Section 3 1. See Figure 3 for locations ofthese areas 

Area A channel constructed and wetted in 1994 
Left side Area A mined and rechmed in 1995 
Area B channel constructed and wetted in 1994 
Area C channel constructed and wetted in 1995 
50-plus year flood event in January in I996 
Left side Area C mined in 1996 
Bank slump in Area E stabilized in 1999 
IO-plus year flood event in April 2002 

4.4 Reclamation Monitoring Review 

A review of reclamation success is provided by looking in detail at data plots established for long-term 
monitoring. Monitoring of  six vegetative data plots and three siream channel plots is discussed below. See Figure 
3 for data plot locations within this mining area. The vegetative data plots provide information on reclamation 
of floodplain, channel top-of-bank, riparian upland, wetland scrub-shrub, and in-stream habitat areas. 
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5.0 PARCEL 46 RECLAMATION 

This section looks in detail at the reclamation-efforts on Parcel 46, in Carpenter Basin. Baseline information, 
design specifications, reclamation chonology, reclamation monitoring review, and the post-mining landscape are 
all examined. 
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5.1 Pre-mining Baseline 

Parcel 46 is a forested and riparian area that was mined prior to ECG's acquisition ofthe property. This area was 
"high-graded", leaving garnet reserves in the ground and leaving Carpenter Creek in a man-made channel. Aerial 
photographs from 1955 suggest 50% ofthe mined area was a scrub-shrub riparian comdor. Existing riparian 
shrub communities upstream are either 1) hydrophytic dominated by alder, sedge, and canwgrass, or 2) non- 
hydrophytic dominated by snowberry, thimbleberry, canarygrass, and redtop. Community 2 was probably forested 
prior to logging between 1910 and 1925. 

The extent ofwetlands prior to mining is not known. Similar landscape positions in this and other drainages have 
riparian corridors varying in wetland extent from 30 percent to 70 percent. Based on the valley bottom gradient 
and Rosgen typing the pre-mining stream channel was moderately low gradient with low sinuosity and numerous 
side channels. The channel was dominated by a cobbldgavel subsirate and was heavily shaded. 

5.2 Design Specifications 

A new stream channel was designed and constructed over a 2-year period. This reach of Carpenter Creek has a 7- 
day low flow (Q7L2) of 1.64 cfs, and an average flood flow (QlF2) of 11 1 cfs. Based on these flows a channel 
cross section of 1.9 feet deep, 4.0 feet bottom width, and 3: I sideslopes was constructed. The bottom width 
allows a minimum of 3 inches of water depth during low flow. The channel depth allows a 2-year flood flow to 
overtop the bank and provide wetland hydrology to the floodplain. The channel was constructed with a sinuosity 
of 1.2 and a gradient of 2.2%. 

The floodplain was regraded to be accessible to a 2+ year flood flow. The floodplain was reconstructed to occupy 
approximately 30 percent of the mined area. Once the channel was constructed and wetted, the top-of-bank was 
seeded with the wetland topof-bank seed mix Qable 3). The floodplain areas were seeded with the wetland 
pasture mix. This seed mix is composed of the following plants. 

Table 4: Wetland Pasture Seed Mix 

Comon Name I SckntificName I %ofmix 
........ orchard " ......... p s  " 1 25 ....... ........... " 

...__.".........I_.-..."......-"..."..........._....-..._y ,su . .  L1""W E!: 

9.L "._". ... P%+_?~.?E .I ..... " I." Loiiump, .. 

Festuca arundinacea ...... 
TriJoliurn hybridurn 

...... .... ......... . .............. " " " " " ". " " "I 

......... ........ ......... .. ..... ........................ ....... ....... ..................... " .- ........-... ". _." 

... 
10 

tau _._" fescue 
Alsike clover " " " 

timotn 
__1 -'AT.- 

-..___. 
........ 

5 .... %E?.!.!X " " - ......... " p&?!iE!E. " ......... t .................... 
New Zealand white clover Trifolium sp 5 

The seed mixes were applied at a rate of 24-30 pounds per acre. Shrubs from the abandoned channel were then 
transplanted along the new top-of-bank. River alder is the dominate transplant; red-osier dogwood, willow, and 
mountain ash were also transplanted. Nursery stock was hand planted at a later date. 

5.3 Chronology of Rectamation Activities 

Channel in lower half of Parcel constructed and wetted in 1994 
Channel in upper half of Parcel constructed and wetted in 1995 
Lower right area mined and reclaimed in 1995 
50-plus year flood event in January in 1996 
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Side channel excavated in lower right area in 1996 
Upper lei? area mined in 1996 and reclaimed in 1997 
Side channel excavated in upper left area in 1998 
IO-plus year flood event in April 2002 

5.4 Reclamation Monitoring Review 

A review of reclamation success is provided by looking in detail at data plots established for long-term 
monitoring. Monitoring of four vegetative data plots and tbree stream channel plots is discussed below. See 
Figure 4 for data plot locations within this mining area. The vegetative data plots provide information on 
reclamation of floodplain, channel top-of-bank, riparian meadow, side channel, and in-stream habitat areas. 















6.0 PERMIT 288 RECLAMATION 

This section looks in detail at the reclamation efforts on Permit 288, located at the confluence of  the east and 
west forks of Emerald Creek. Baseline information, design specifications, reclamation chronology, reclamation 
monitoring review, and the post-mining landscape are all examined. 

6.1 Pre-mining Baseline 

Permit 288 is a 20-acre area. The West Fork and the East Fork join in the center of this permit area, forming 
the main stem of Emerald Creek. The West Fork has a sinuosity of 1.2 and a gradient of 0.4 percent, the East 
Fork has a sinuosity of 1.3 and a gradient of 0.5 percent; Emerald Creek has a sinuosity of 1.4 and a gradient of 
0.4 percent. The permit area has 7.5 acres of wetland, primarily in the floodplain and adjacent to the three 
channels. 

Initial permitting authorized mining the entire permit area and constructing new stream channels. Once mining 
started, it was apparent that sufftcient garnet was not present to warrant mining all 20 acres and rebuilding stream 
channels. As a result, only the left bank of the West Fork and the right bank of Emerald Creek were mined. 
Additionally, a large area of sand piles fiom historic mining was reclaimed with most of the sand removed and 
used for reclamation in other mining areas. Stream channels were not relocated. 

6.2 Chronology o f  Reclamation Activities 

This pennit area was mined in 1995, and reclaimed in late 1995 and 1996. Removal of sand piles continued 
through 1998. 

6.3 Reclamation Monitoring Review 

A review of reclamation success is provided by looking in detail at data plots established for long-term 
monitoring. Monitoring of two vegetative data plots is discussed below. See Figure 5 for data plot locations 
within this mining area. These data plots provide information on reclamation of floodplain, and riparian meadow 
areas. 
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7.0 PERMIT 296 RECLAMATION 

7.1 Pre-mining Baseline 

Permit 296 is an area on the south perimeter of old Permit 50 in the West Fork Emerald Creek basin that had 
been mined and partially reclaimed before ECG acquired the property. Permit 296 had approximately 0.87 acres 
of wetland in seasonal swales and 1.63 acres of wetland along a small perennial stream. Pemit 296 was 
authorized to be mined, and have the seasonal and permanent channels reclaimed. 

7.2 Chronology of Reclamation Activities 

The eastern portion, along the small tributary was mined in 1994 and 1995 and reclaimed in 1995 and 1996. 
The body of Permit 296, including 3 seasonal swales, was mined in 1994,1995, and 19% with reclamation 
finished in 1998. 

7.3 Reclamation Monitoring Review 

A review of reclamation success is provided by looking in detail at data plots established for long-term 
monitoring. Monitoring of two data plots is discussed below. See Figure 6 for data plot locations within this 
mining area. These data plots provide information on reclamation of small tributary and seasonal channels. 
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